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@ Biocidai composition. 



® A biocidai composition containing, as active ingredients, at least one imidazole compound represented by 
J^Jfomiula (I): 
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S02N(CH3)2 

wherein represents a phenyl group, a halogen-substituted phenyl group, an alkyi group, or a halogen- 
substituted aikyi group: and represents a halogen atom. 

and at least one other specific compound. The combination of the compound represented by fonmula (I) and 
other specific compound can produce an unexpected effect in amount required and biocidai spectrum. 
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BIOCIDAL COMPOSITION 



FIELD OF THE INVENTION 



This invention relates to a biocidal composition containing as active ingredients at least one imidazole 
5 compound of fomiula (I) sliown below and at least one other specific compound. 



BACKGROUND OF THE INVENTION 



10 

The Imidazole compounds of fonmula (I) shown below are useful as a bioclde for controlling harmftjl 
organisms, which were found by the inventors of the present invention as described in European Patent 
29ai96A. 

On the other hand, most of the compounds which are to be combined with the imidazole compounds of 
IS formula (I) have already been known to be effective as a fungicide, an insecticide, etc. 

The imidazole compounds of fomiula (I) and many other biocides so far proposed each produces the 
respective characteristic biocidal effects on the respective objects. Some of them exert insufficient biocidal 
effects on specific harmful organisms, or some of them produce slightly inferior curative effects as 
compared with their preventive effects, or some of them are relatively short In their residual effect Hence. 
20 the biocidal effects exhibited by these biocides^ on harmful organisms are spmetirnf9« un^tisfactory fbr 
practical utility depending on th^ occasion of application. 



SUMMARY OF THE INVENTION 

25 



In the light of the above-described problem, the inventors of the present invention have conducted 
extensive investigations and. as a result, it has now been found that a combination of the imidazole 
compound represented by fomnula (I) shown below and other specific biocidal compound brings about 
30 unexpected results such as reduced amount of each compound to be used and enlarged biocidal spectrum 
of each compound as compared with the use of each compound alone. 

The present invention relates to a biocidal composition for controlling harmful organisms containing, as 
active ingredients, at least one Imidazole compound represented by formula (I): 



95 



40 




(1) 



R2 

S02N(CH3)2 



wherein represents a phenyl group, a halogen-substituted phenyl group, an allcyl group, or a halogen- 

^ substituted alkyi group; and R^ represents a halogen atom, 

and at least one compound selected from the group consisting of azole compounds, quinoxaline com- 
pounds, dithiocartjamate compounds, organic chlorine compounds, benzimidazole compounds, 
pyridlnamine compounds, cyanoacetamide compounds, phenylamide compounds, sulfonic acid compounds, 
copper compounds, isoxazole compounds, organophosphorus compounds, N-halogenothioalkyI compounds. 

^ dicarboximide compounds, benzanllide compounds, benzamide compounds, pfperazine compounds, pyr- 
idine compounds, pyrimidlne compounds, piperidlne compounds, morpholine compounds, organotin com- 
pounds, urea compounds, cinnamic acid compounds, cart^amate compounds, pyrethroid compounds, 
benzoylur a compounds, thiazolidlne compounds, thiadiazine compounds, nereistoxin derivatives, 
pyridazinone compounds, and spores of Bacillus thuringiensis and crystalline toxin produced thereby. 
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DETAILED DESCRIPTION OF THE INVENTION 



In formula (I), the halogen atom Includes fluorine, chlorine, bromine, and iodine atoms. 

5 Further, in formula (I), the alkyi group contains from 1 to 4 osxbon atoms and mention may be made of, 
for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-t>utyl group, sec-butyl group, 
isobutyl group, tert butyl group, etc. 

As to the present invention, prefenred embodiments are illustrated below. 
(1) A bioddal composition wherein the compound which is used in admixture with the imidazole 

10 compounds represented by formula (I) is at least one compound selected from the group consisting of 
azole compounds, quinoxaiine compounds, dithiocarbamate compounds, organic chlorine compounds, 
benzimidazole compounds, pyridinamine compounds, cyanoacetamide^gpiDpoundSr-phenylamide com- 
pounds, sulfonic add compounds, copper compounds, isoxazole compounds, organophosphorus com- 
pounds, dtcarboximide compounds, benzanilide compounds, and benzamide compounds. 

75 (2) A biocidai composition wherein the compound which is used in admixture with the Imidazole 

compounds represented by formula (I) is at least one compound selected from the group consisting of 1-[N- 
(4-chloro-2-trifiuoromethyIphenyl)-2-propoxyacetimidoyl]imidazole [triflumizole], &-methyl-1 .3-dithioloI4,5-bl- 
quinoxalin*2*one [chinomethionate], a complex of zinc and manganese ethylenebis(dithiocarbamate) 
[mancozeb], tetrachloroisophthaJonitrile [chlorothalonll], methyl 1-(butylcarbamoyl)benzimidazol-2-yl cart>a- 

20 male [benomyl], 3-chloro-N-(3-chlorO'2,6KJinitro-4-a,a.ortrifluorotolyl)-5-trifiuoromethyi-2-pyridin^^ 
[fluazinam], l-(2<yano-2-methoxylminoacetyl)-3-ethylurea [cymoxanllj, methyl N-{2-methoxyacelyl)-I^I-(2,6- 
xylylhDL-alaninate [metalaxyl], 2-methoxy-N-(2-i^(0-1^^ CoxadixyJ], ISl- 

dichlorofiubTomethylthio-N'^N'KJir^^ [dichlofluanid]. copper hydroxide (copper 

hydroxide], 5-methylisoxazol-3-ol [hydroxylsoxazole], aluminum tris(ethyl phosphonate) [fosetyl-AI], N-(3.5- 

25 dichIorophenyl)«1,2-dimethyIcyclopropane-1^-dicarboximide [procymidone], a,a.Qrtrlfluoro-3 Hsopropoxy-o- 
toluaniOde [flutolanil], and (RSH-chloro-N-[cyano(ethoxy)methyl]benzamide. 

(3) A bioddal composition wherein the imidazole compound is represented by formula (I ): 



30 




^ S02N(CH3)2 

wherein R^' represents a phenyl group or a halogen-substituted alkyi group; and R^' represents a chlorine 
atom. 

^ (4) A bioddal composition whose main use is for a fungidde. 

The imidazole compounds represented by formula (I) indude compounds represented by fbnmuia (i-a) 
and/or compounds represented by formula (l-b): 

45 



50 



55 
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(I-a) 



S02M(CH3)2 



10 



IS 



20 



S02N(CB3)2 



R2 



(I-b) 



Typical examples of the imidazole compounds of fom)u!a (I) are shown in TABLE 1 below. 
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Compound 
No.* 




R2 

S02N(CH3)2 

Rl 



R2 



(I) 



Physical 
Property 



A-lb 


phenyl 


CI. 




109-112«»C 


A-2b 


2-chlorophenyl 


CI 


in«p« 


113-117"C 


A-3 


2-fluo.rophenyl 


CI 


ni*p* 


96-101»C 


A-4 


4-chlorophenyl 


CI 


iii»p« 


108«C 


A-5b 


ethyl 


CI 


in«p« 


95-970C 


A-6b 


n-propyl 


CI 


si*p« 


64-66»C 


A-7b 


n-butyl 


CI 


ni«p* 


48-49*C 


A-8b 


n-propyl 


Br 


niftp* 


93-94»C 


A-9b 


3-£luoropropyl 


CI 


niap* 


75-79'C 


A-lOb 


3-bromopropyl 


CI 


si*p« 


79-84"C 


A-llb 


4-chlorobutyl 


CI 


tij^ 1.5382 


A-12b 


S-chloropropyl 


CI 


ni.p. 


102-105»C 


A>13b 


2-chloroethyl 


CI 


nt.p. 


92-9 4»C 



Note: 



The compounds having compound numbers with a 
mark '^b" are included under the formula (I- 
b) and those with no mark are mixtures .of 
compounds under the formulae (I-a) and (I- 
b). 



Examples of the compounds which can be used in combination with the imidazoie compounds of 
fomiuia (i) are tabulated below. 
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10 



IS 



20 



2S 



30 



Azole Compounds ; 
Compound 



No. 



Compound Name 



Common 
Name 



40 



B-1 



B-2 



B-3 



B-4 



B-5 



B-6 



B-7 



B-8 



B-9 



B-10 



Triadimefon 



1- ( 4-Chlorophenoxy ) -3 , 3-di-- 
me thyl-1- ( lH-1 , 2 f 4-t ria^ol-l- 
yl)butanone 

1- ( Biphenyl-4-"yloxy ) -3 r 3-di- Biter tanol 

me thy 1-1- { lH-1 r 2 , 4-t r iazol-l-y 1 ) - 
butan-2-or 

l-[N-( 4-Chloro-2-trif luoromethyl- Trif lumizole 

phenyl ) -2-propoxyacetimidoyl ] - 

imidazole 



1- 1 2- ( 2 r 4-Dichloropheny 1 ) -4- 
e thyl-1 / 3-dioxolan-2-y Imethyl J - 
lH-l,2,4-triazole 

1- [ 2- ( 2 / 4-Dichloropheny 1 ) -4- 
propyl-1/ 3 -dioxola n-2-ylmethyll- 
lH-lr2r4-triazole 

1- 1 2- ( 2 , 4-Dichlorophenyl ) penty 1 1 - 
lH-l,2r4-triazole 

Bis { 4-f luorophenyl ) (methyl ) { IH- 
1 ^ 2 r 4-triazol-l-y Imethyl ) silane 

2- ( 4-Chlorophenyl ) -2- ( lH-1 ,2,4- 
triazol-l-ylmethyl)hexanenitrile 

(2RS/ 3RS)-2-(4-Chlorophenyl)-3- 
cyclopropyl-1- ( lH-1 , 2 , 4-tr iazol- 
1-yl ) butan-2-ol 

{ RS ) -1- ( 4-Chlorophenyl ) -4 , 4- 
dimethy 1-3- ( lH-1 , 2 , 4-tr iazol- 
l-y2,methyl)pentan-3-ol 



Etaconazole 

Propiconazole 

Penconazole 
Flusilazole 
Hyclobutanil 
Cyproconazole 

Terbuconazole 



B-11 ( RS ) -2- ( 2 , 4-Dichlorophenyl ) -1- 
( lH-1 f 2 , 4-tr iazol-l-yl ) hexan- 
2-ol 

50 B-12 (2RS, 5RS)-5-( 2, 4-Dichloro- 

pheny 1 ) te t rahydro-5- ( lH-1 ,2/4- 
triazol-l-y Imethyl ) -2-f ur yl 
2r2r2-trifluoroethyl ether 

55 B-13 N-Propyl-N- [ 2- ( 2 , 4 , 6- tr ichloro- 

phenoxy) ethyl 1 imidazole-1- 
carboxamide 



Hexaconazole 



Furconazole- 
cis 



Prochloraz 
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Quinoxaline Compounds: 


Compound 
No. 


Compound Name 


Common Name 


C-1 


6-MethyH,3-dithiolo[4.5-b]-qulnoxalin-2-one 


Chlnom thionat 



Dithiocarbamate Compounds: 


Compound 

No. 


Compound Name 


Common Name 


D-l 
D-2 
t>3 
D-4 
D-5 


Manganese ethylenebis(dithiocarbamate} polymer 
Zinc ethylenebis(dithiocarbamate) polymer 

Complex of zinc and manganese ethylenebis{dithlocarbamate) (Maneb) 
Dizinc bis(dimethyldithiocarbamate) ethy[enebis(dithiocarbamate) 
Zinc propylenebls{dithiocarbamate) polymer 


Maneb 

Zineb 

Mancozeb 

Poiycarbamate 

Propineb 



Organic Chlorine Compounds: 


Compound 
No. 


Compound Name 


Common Name 


E-1 
E-2 
E-3 
E-4 • 


4,5.6.7-Tetrachlorophthallde 
Tetrachloroisophthaionltrile 
Pentachloronitrol3enzene 
2^,2-Trichloro-1,1-bis(4-ciilorophenyl)etlianol 


Flhalide 
Clilorotlialonil 
Quintozene 
Oicofbl 



Benzimidazoie Compounds: 


Compound 
No. 


Compound Name 


Common Name 


F-1 
F-2 
F-3 


Methyl 1-(butylcarbamoyl)benzimidazol-2-yl carbamate 
Dimethyl 4,4'-(o-phenylene)-bis-{3-tnioallophanate) 
Methyl benzimidazol-2-ylcarbamate 


Benomyl 

Thiophanatemethyl 
CarlDendazim 
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Cyanoacetamlde Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


H-1 


1 -{2-Cyano-2-methoxyiminoacetyl)-3-ethy lurea 


Cymoxanil 



Phenylamide Compounds: 


Compound 


Compound Name 


Common 


No. 




Name 


1-1 


Methyl N-(2-methoxyacetyl)-N-(2,6-xylyi)-DL-alaninate 


Metalaxyl 


1-2 


2-Methoxy-N-(2-oxo-1.3-oxazolldin-3-yl)acet-2'.6'-xylidide 


Oxadixyi 


1-3 


(t)-a-2-Chloro-N-(2.6-xylylacetamldehrbutyrolactDne 


Ofurace 


M 


Methyl N-phenylacetyl-N-{2.6-xylyl)-DL-alanlnato 


Benalaxyl 


1-5 


Methyl N-{2-furoyl)-N-{2,6-xylyiy-DL-aIanlnate 


Furalaxyl 


1-6 


(±)-a-[N-(3-Chbrophenyl)cycbpropane-carboxamlde]-7-buty^ 


Cyprofuram 



Sulfenic Acid Compounds: 


Compound 
No. 


Compound Name 


Common Name 


J-1 


N-Dichlorofluoromethylthlo-N ,N -dImethyl-N-phenylsulphamide 


Dichlofluanid 



Copper Compounds: 


Compound 


Compound Name 


Common Name 


No. 






K-1 


Copper hydroxide 


Copper Hydroxide 


K-2 


Copper-8-qulnolinolate 


Oxine-copper 



Isoxazole Compounds: 


Compound 
No. 


Compound Name 


Common Name 


L-1 


5-Methylisoxazol-3-ol 


Hydroxyisoxazole 
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Organophosphorus Compounds: 


Compound 
No. 


Compound Name 


Common Name 


M-1 
M-2 
M*3 


Aluminum tris(ethyl phosphonat ) 
0-2.6-Dichtoro-p-tDlyi-0,0^imethyl phosphorothioate 
(RS)*S-(RS)-Sec-butyK>«%h2-oxo-2-thiazolidinytphosphonothioat6 


Tolclofosm thyl 
disclosed in U,$. 
Patent 4.590,182 


M-4 
M-5 
M-6 


O.S-Dimethyl acetytphosphoramidothioate 
2,2-Dichlorovinyl dimethyl phosphate 
0-2,4-Dichloroph8nyl 0-ethyl S-propyl phosphorodithioate 


Acephate 

Dichlorvos 

Prothiofos 



N-HalogenothioalkyI Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


N-1 
N-2 
N-3 


N-{Trichloromethylthio)cyclohex-4-ene-1.2-dicarboximide 

N-(1 ,1 ,2.2-Tetrachloroethy lthio)cyclohex-4-ene-1 ,2-dicarboximide 

N-(Trichloromethylthio)phthalimide 


Captan 

Captafoi 

Folpet 



Dicarboximide Compounds: 


Compound 
No. 


Compound Name 


Common Name 


01 
0-2 
0-3 


N-(3,5-Dichlorophenyl)-1 ^-dimethylcyclopropane-1 .2-dicarboximide 

3-(3,5-DichloFophenyl>N-isopropyl-2.4Klioxoimlidazolidlne-1-c^ 

(RS)-3-(3.5-Dichlorophenyl)-5-methyl-5-vinyl-1,3-oxazolIdlne-2.4<lione 


Procymidone 

Iprodione 

VinclozoHn 



Benzanifide Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


P-1 
P-2 


o,a,erTrifluoro-3'-isopropoxy-o-toluanilide 
s'-lsopropoxy-o-toluanilide 


Rutolanil 
Mepronil 



Benzamide Compounds: 


Compound 
No. 


Compound Name 


Common Name 


Q-1 
Q-2 
Q-3 


(RS)-4-Chloro-N-[cyano(ethoxy)methyl]benzamide 

2-(1 ,3-Dimethylpyrazol-4-yl-carbonylamino)-4-methyl-3-pentenenitrile 

a-(NlcotfnylaminoH3-fluorophenyl)acetonltriIe 


disclosed in U.S. 
Patent 4,447,446 
disclosed in British 
Patent 2.190.375 
disclosed in 
JP-A-63-135364 


(The term "JP-A" as used herein means a "published unexamined patent applicatjon".) 
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Piperazine Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


R-1 


N,N'-[Pip6razine-1 .4-diylb{s[(trichiorom thyl)methylen6]]dtfonnnamide 


Triforine 



Pyridine Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 




2',4'-Dlchloro-2-(3-pyridyl)acetophenone 0-methyloxlme 


Pyrifenox 




Pyrimidine Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 




(t)-2,4'-Dichloro-a-{pyrimldin-5-yl)benzhydryl alcohol 


Fenarimol 




Piperfdine Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


U-1 


(RS)-H3-(4-Tert4>utylphenyl)-2-methylpropyl]piperldine 


Fenpropidin 



Morpholine Compounds: 


Compound 
No. 


Compound Name 


Common Name 


V-1 


(tH^i$-4-[3-(4-tert«butylphenyl)-2HTiethyfpropylh2.6<iimethylmon^ 


Fenpropimorph 



Organotin Compounds: 


Compound 


Compound Name 


Common Name 


No. 






W-1 


Triphenyltin hydroxide 


Fentin hydroxide 


W-2 


Triphenyltin acetate 


Fentin acetate 



Urea Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


X-1 


1 -(4-Chlbrobenzy l)-1 -cyclopentyl-3-pheny lurea 


Pencycuron 
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Cinnamic Acid Compounds: 


Compound 
No. 


Compound Name 


Common Name 


Y-1 


(E,2)4-(3-(4-Chlorophenylh3-(3.4<limethO)cyphenyI)acryloyl]mo^ 


Oimethomorph 
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Common Name 


Carbaryl 
Methomyl 
Ethiofencarb 
ORION<^ (trade name) 






ninate 






nJ 






arbonyl]amino 










X 

S 


1 Carbamate Compounds: 


Compound Name 


c 

• e 

<D 

c 
o 
■a 

e .2 

(D ^ ±i 

y 2 >* 
IP 

>^ 5 - 
X .a T 

« >. -c 
2 o 3 S 

(0 C p _L 

« 8 5 E 

— >» Q. ^ 

s >.£ 

? ? •¥ 5 

^ CO CM lU 


Compound 
No. 


Za-1 
Za-2 
Za-3 
Za-4 
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Co 




^ ^ 


rea 






Benzoylui 


Compour 
No. 


2c-1 
2C-2 
2c-3 



16 



EP 0 337 103 A2 



CO 

■o 
c 

O 
Q. 



C 

il 



E 

CO 

Z 

T3 
C 

O 

£ 

5 



5 



(0 

I 



X3 



■e 
2 
<^ 



1 



o 

X 

o 



(D 



o 
u 
>» 
o 



c 



o 



is 



17 



EP 0 337 103 A2 



Thiadiazine Compounds: 


Compound 
No. 


Compound Name 


Common 
Name 


Ze-1 


2-Tert-butylimln<>-3-isopropyl-5-phenyl-1,3,5-thiadiazinan-4-one 


Buprofezin 



Nereistoxin Derivatives: 


Compound 
No. 


Compound Name 


Common 
Name 


Zf-1 
Zf-2 


N.N-Dimethyl-1 ^.3-trithian-5-ylamine 
S.S'-2-Dlmethylamlnotrimethylenebis(thiocarbamate) 


Thiocyclam 
Cartap 



Pyridazinone Compounds: 


Compound 
No. 


Compound Name 


Common Name 


Zg-1 


2-Tert-butyl-5-(4-tert-butylbenzyithio)-4-chloropyridazin-3(2H 


disclosed In 
European Patent 
134.439 



Spores of Bacillus thuringtensis and crystairine toxin produced thereby: 


Compound 
No. 


Name of Pathogen ^ 


Common Name 


Zh-1 


Badllus thuringtensis subsp. Kurstald, HD-1 


THURICIDE® (trade name) 



The imidazole compounds represented by fomnula (I) can be prepared, for example, by the following 
reaction schemes. 



Process A: 
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Step 1 



H \ 



Y-S02N{CH3)2/ 10 to 
ISQ^C, 1 to 48 hrs. 



S02N(CH3)2 



Z 



10 



IS 



20 



Step 2 



n-butyl lithium/tetra- 

hydrofuratir 

Ri-Y' 



-80 to 30«C, 1 to 24 hrs. 



S02N(CH3)2 



wherein Z represents a hydrogen atom,_a chlorine atom, or a bromine atom: Y represents .a.chlorine,atom, a 
fluorine atom, a bromine atom, or an Iodine atom; y' represents a chlorine atom, a bromine atom, or an 
^ Iodine atom; and is as defined above. 



Process B: 



30 



— — >. 

10 to ISO^Cr 

1 to 48 hrs. 



(II) 

40 

wherein Y, R\ and are as defined above. 

Step 1 of process A and Process B are canied out. rf desired, In the presence of a solvent and an acid 
acceptor. 

The solvent which can be used Includes aromatic hydrocartions. e.g., benzene, toluene, xylene. 
45 chlorobenzene, etc.; cyclic or acyclic aliphatic hydrocarbons, e.g.. chloroform, carbon tetrachloride, 
methylene chloride, dichioroethane, trichloroethane, n-hexane. cyclohexane, etc.; ethers, e.g., diethyl ether, 
dioxane. tetrahydrofuran. eta; Icetones. e.g.; acetone, methyl ethyl ketone, methyl isobutyl ketone, etc.; 
nitriles. e.g.. acetonftrile, proplonitrile. etc.; and aprotic polar solvents. e.g., dimethylformamide. N-methyl- 
pyrrolidone. dimethyl sulfoxide, suffolane, etc. 
50 The acid acceptor which can be used includes inorganic bases such as alkali metal hydroxides, e.g., 
sodium hydroxide and potassium hydroxide, alkali metal or alkaline earth metal carbonates, e.g., anhydrous 
potassium carbonate and anhydrous cak:lum carbonate, alkali metal hydrides, e.9., sodium hydride, and 
alkali metals, e.g., metallic sodium; and organic bases. e.g., triethylamine. 

The reactions of Step 1 of Process A and Process B can be effected in'the presence of an appropriate 
55 catalyst such as a phase transfer catalyst (e.g., quaternary ammonium salt derivatives). 

The compound represented by formula (11), the starting compounds ff Process B, can be prepared 
according to the fbltowing process or processes similar thereto. 



3S 



NC + y-S02BI(CH3)2 

H \2 



19 



Process C: 
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10 



H R3 



C1S02N(CH3)2/ 
K2CO3, CH3CN 

10 to ISO'C, 
1 to 48 hrs. 




R3 

S02N(CH3)2 



n-CAHgLi , 

tetrahydrofuran, 

dimethylformamide 

-80 to 30«Cr 
1 to 24 hrs. 



75 



20 




R3 

S02N(CH3)2" 



NH20H«HC1, 
pyridine 

> 

50 to 150«C, 
1 to 24 hrs. 



HON=Hi 




R3 

S02R(eH3)2 



25 



30 



35 



acetic anhydride, 
pyridine 



50 to 150«C, 
1 to 24 hrs. 



NC 



H R3 
(III) 



[when R3 of formula (III) 
is a hydrogen atom] 
halogenating agent 
^(11) 

-50 to lOO^C, 
1 to 24 hrs. 



4S 



wherein R3 represents a hydrogen atom or a halogen atom; and is as defined above. 
The compound of fbnnula (II) includes tautomers represented by the following fonnulae: 



H RI 

'<{, 

R2 



H R2 



wherein and R^ are as defined above. 
50 Accordingly, in cases where the compound of formula (!) is prepared by starling with the compound of 
formula (II). the compounds having formulae (l-a) and/or (l-b) can be obtained. 

Thus, the reaction of introducing •S02N(CH3)2 group to the starting compound including tautomers 
yields either one of the two Isomers or a mixture thereof. Whether a mixture of tautomers or either one of 
th tautomers is obtained depends on the starting compound, the reaction process of from ttie starting 
55 compound through the product, the reaction conditions, and the like. In the case where a mixture is 
obtained, tiie mixing ratio Is also detenmined by tiiese factors. 

Synthesis Examples of the imidazole compounds of formula (I) are exemplified t)elow. 
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SYNTHESIS EXAMPLE 1 



5 Synthesis of 4-chloro-2-cyano-1-dimetliylsulfamoyl-5-n-propylimidazote (Compound No. A-6b) 

(1) 2-Formyl-1-diethoxymethylimida2o!e was obtained as an oily substance from 1-dlethox- 
ymethyllmidazole in accordance with the method described in J. Org. Chem.. Vol. 45, 4038-4040 (1980). 
The resulting compound was reacted with hydroxylamlne hydrochloride-sodium acetate in water to obtain 

10 lmida20le-2-aldoxime. which was then dehydrated with acetic anhydride to obtain 2-cyanoimida2ole having 
a melting point of 176* C. 

(2) Thirty grams of 2-cyanoimidazole as obtained in (1) above, 53.4 g of anhydrous potassium 
carbonate, and 600 ml of acetonitrile were mixed at room temperature, and the mixture was allowed to react 
at reflux for 2 hours. After cooling. 55.6 g of dimethylsulfamoyi chloride was added thereto, and the reaction 

}5 at reflux was continued for an additional period of 2 hours. 

After completion of the reaction, the reaction mixture was poured into water and extracted with 
methylene chloride. The extract was washed with water and dried over anhydrous sodium sulfate. The 
solvent was removed by distillation, and the residue was purified by silica gel column chromatography 
using methylene chloride as a developing solvent to obtain 28.0 g of 2-cyano-1-dimethylsulfamoylimldazole 

20 having a melting point of from 74 to 76* C. 

(3) In a four-necked flask were charged in a nitrogen atmosphere 12.0 g of 2-cyano-1-dimethylsul- 
famoylimidazole as obtained in (2) above and 240 ml of anhydrous tetrahydrofuran. and 41.3 ml of a 1,6M 
n -butyl lithium-hexane solution (produced by Aldrich) was gradually added dropwi se to the mjxture^while 
maintaining at a temperature of -75 'C or lower with dry ice-acetone. After the dropwise addition, the 

25 mixture was kept at that temperature for 15 minutes, and 30 ml of a tetrahydrofuran solution of 15.3 g of n- 
propyl iodide was added dropwise thereto at -70 'C or lower. After the dropwise addition, the reaction 
mixture was stirred overnight to gradually elevate the temperature to room temperature. 

After completion of the reaction, the reaction mixture was poured Into water and extracted with 500 ml 
of ethyl acetate. The ethyl acetate layer was washed with water and dried over anhydrous sodium sulfate. 

30 The ethyl acetate was removed by distillation, and the residue was purified by silica gel column 
chromatography using methylene chloride as a developing solvent and separated to give 4.8 g of 2-cyano- 
1-dimethylsulfamoyl-5-n-propylimidazole having a melting point of from 51 to 52 C. 

(4) 4.8 g of 2-cyano-1-dlmethylsulfamoyl-5-n-propylimidazole as obtained in (3)^ above. 40 ml of 
pyridine, and 1 1.4 g of pyridinium chloride were mixed, and the mixture was stinred at 90* C for 4 hours. 

35 After completion of the reaction, the pyridine was removed by distillation from the reaction mixture, and 
die residue was extracted with ethyl acetate. The extract was washed with water and tiien dried over 
anhydrous sodium sulfate. Thereafter, the etiiyl acetate was removed by distillation, and tiie residue was 
purified by silica gel column chromatography (developing solvent a mixture of ethyl acetate and n-hexane) 
and separated to give 2.46 g of 2-cyano-4(5)-n-propyllmidazole having a melting point of from 52 to 54* C. 

40 (5) 2.35 g of 2-cyano-4(5}-n-propylimida20le as obtained in (4) above. 80 ml of chloroform, and 2.6 g of 
N-chlorosuccinlmide were mixed, and the mixture was reacted at ttie reflux temperature for 4 hours. 

After completion of the reaction, 200 ml of water was added to ttie reaction mixture. The resulting 
organic layer was washed with water and then dried over anhydrous sodium sulfate. The chloroform was 
removed by distillation, and the residue was purified by silica gel column chromatography (developing 

45 solvent a 1:1 mixture of etiiyl acetate and n-hexane) and separated to give 2.2 g of 4(5)-chloro-2-cyano-5- 
(4)-n-propylimidazole having a melting point of from 107 to 109* C. 

(6) 2.0 g of 4(5)-chloro-2-cyano-5(4)-n-propylimida2ole as obtained in (5) above, 30 ml of acetonitrile. 
1.95 g of anhydrous potassium carbonate, and 1.86 g of dimethylsulfamoyi chloride were mixed, and after 
gradually elevating tiie temperature, the mixture was reacted at the reflux temperature for 1 hour. 

50 After completion of the reaction, the acetonitrile was removed by distillation from the reaction mixture. 
After pouring 100 ml of water into the residue, tiie resulting mixture was extracted with 50 ml of methylene 
chloride. The extract was washed witii water and dried over anhydrous sodium sulfate. The metfiylene 
chloride was removed by distillation, and the residue was allowed to stand overnight at room temperature. 
The analysis of tiie residue revealed that one of tiie two isomers In the mixture decomposed and returned 

55 to ttie starting 4(5)-chloro-2-cyano-5(4)-n-propylimidazole. The residue containing the other isomer was 
purified by silica gel column chromatography (developing solvent methylene chloride) and separated to 
give 1.1 g of 4-chloro-2-cyano-1-dlmethylsulfamoyl-5-n-propylimidazole (Compound No, A-6b) having a 
melting point of from 64 to 66* C. 



21 
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SYNTHESIS EXAMPLE 2 



5 Synthesis of 4-chloro-2-cyano-1 -dimethylsulfamoyl-S-pheny limldazo! (Compound No. A-1 b) 

(1) In 100 ml of chlorofomi was dissolved 1.352 g of 2-cyano-4(5)-phenyiimidazole. and 1.175 g of N- 
chlorosuccinlmlde was added to the solution. The mixture was reacted upon heating at the reflux 
temperature for 4 hours. 

10 After completion of the reaction, the reaction mixture was poured into water and extracted with chloro 
form. After washing with watfer, the extracted layer was dried over anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure, and the residue was purified by silica gel column chromatography 
(developing solvent: methylene chloride) to give 1.28 g of 4(5)-chloro-2-cyano-5(4)-phenylimidazole having a 
melting point of from 149 to 151 * C. 

15 (2) In 6 ml of acetone was dissolved 0.43 g of 4(5)-chIoro-2-cyano-5(4)-phenylimidazole as obtained in 
(1) above, and 0.29 g of anhydrous potassium carbonate and 0.36 g of dimethylsulfamoyi chloride were 
added to the solution. The mixture was reacted upon heating^ the reflux temperature for 30 minutes. 

After completion of the reaction, the reaction mixture was poured into water and extracted with ethyl 
acetate. After washing with water, the extracted layer was dried over anhydrous sodium sulfate. The solvent 

20 was distilled off under reduced pressure, and the residue was then purified by silica gel column 
chromatography (developing solvent methylene chloride) to give 0.5 g of 4(5)-chloro-2-cyano-1- 
di.methylsu!famoy!-5(4)-ph9nyl!m!da2G!e-having-a-ms!t!ng-pcint-Gf frGm-106-to-109 G. 

As a result of analysis by means of NMR spectra, tiie compound described above was found to be an 
isomeric mixture of 4-chloro-2-cyano-1-dlmethylsulfamoyl-5-phenyllmida2ole and 5-chloro-2-cyano-1- 

25 dimethylsuIfamoyl-4-phenylimidazole in almost equal ratios. 

(3) After allowing to stand for 24 hours at room temperature, 2.9 g of the mixture of these isomers as 
obtained in a manner similar to (2) above was purified by silica gel column chromatography (developing 
solvent: metiiylene chloride) to give 1.16 g of 4-chloror2-cyano-1-dimetiiylsulfamoyl-5-phenylimidazole 
(Compound No. A-lb) having a melting point of from 109 to 112*C. Further, by purification of and Isolation 

30 from this compound, 0.7 g of 4(5)-chloro-2«cyano-5(4)-phenylimidazole was also obtained. 



SYNTHESIS EXAMPLE 3 

35 

Synthesis of 4-chioro-5-(3-chloropropyl)-2-cyano-1<limethylsuifamoylimidazote (Compound No. A-12b) 

(1) In a fbuir necked flask were charged in a nitrogen atmosphere 9.4 g of 2-cyano-4,5-dlchk)rb-1- 

40 dimethylsulfamoylimldazole and 152 ml of anhydrous tetrahydrofuran, and 28.6 ml of a 1.6M n-butyl 
Iftiiiumhexane solution was slowly added thereto while maintaining at a temperature of -75* C or lower by 
cooling with dry ice-acetone. After the dropwise addition, the mixture was kept at that temperature for 15 
minutes. Then. 31 ml of a tetrahydrofuran solution of 14.3 g of 1-chloro-3-iodopropane was added dropwise 
to the mixture at -70* C or lower, followed by stimng at room temperature overnight to gradually elevate the 

45 temperature to room temperature. 

After completion of ttie reaction, the reaction mixture was poured into water and extracted with 
methylene chloride. The extract was washed with water and dried over anhydrous sodium suifete. The 
methylene chloride was removed by distillation, and tiie residue was purified by silica gel column 
chromatography once using methylene chloride and then using a mixture of n-hexane and ethyl acetate as 

50 developing solvents to obtain 4.1 g of 4 chloro*5-(3-chloropropyl)-2-cyano-1-dimethytsulfamoylimida2ote 
• (Compound No. A-1 2b) having a melting point of from 102 to 105* C. 

The tnocidal compositions according to tiie present Invention, comprising the imidazole compound of 
formula (I) in combination witti other specific compound, are particularly useful as agricultural fungicides, 
Spectfically. tiiey exhibit excellent effects of controlling diseases of crop plants such as rice blast caus d by 

^ ' Pyricularia oryzae, rice sheath blight caused by Rhizoctonia solanl . cucumber antiiracnose caused by 
Colletotrichum lagenarium. cucumber powdery mild w caused by Sphaerotheca fuliginea, cucumber downy 
mildew caused by Pseudop ronospora cubensis, tomato late blight caused by Phytophthora infestans, 
tomato early blight caused by Altemaria solani, citrus melanose caused by Diaporthe citri. citrus common 
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green mold caused by Peniciilium digitatum, pear scab caused by Venturia nashicola . apple altemaria 
blotch caused by Altemaria mail , grape downy mildew caused by Plasnr^opara viticola, gray mold caused by 
Botrytis cinerea , sclerotinia rot caused by Sclerotinia sclerotiorum . rust, etc.; and soli diseases caused by 
phytopathogenic fungi such as Fusarium . Pythium . Rhizoctonia, Verticililum . Plasmodlophora, etc. In 

5 particular, the biocidal compositions of the present invention exhibit excellent effects of controlling diseases 
such as potato or tomato late blight caused by Phytophthora Infestans, cucumber downy mildew caused by 
Pseudoperonospora cubensis , grape downy mildew caused by Plasmopara viticola , tobacco blue mold 
caused by Peronospora tabadna; and various soil diseases caused by phycomycetes such as Plas- 
modiophora, Aphanomyces , Pythium , etc. 

10 The biocidal compositions of the present Invention have a prolonged residual effect so that they exhibit 
an excellent preventive effect, and also exhibit an excellent curative effect as well. It is therefore possible to 
control diseases by treatment after Infection. In addition, since they possess a systemic activity, it is also 
possible to control diseases of the stem and leaf by soil treatment 

Further, the bioddal compositions of the present invention show an excellent controlling effect against 

15 agriculturally and horticulturaily harmful insects such as plantiioppers. diamondback motii (plutella 
xylostella) , green rice leafhopper (Nephotettix cincticeps ). adzuW bean weevil (Callosobruchus chinensis ). 
common cutworm (Spodoptera litura) , green peach aphid ( Myzus perstcae) , etc.; mites such as two-spotted 
spider mite (Tetranychus urticae). carmine spider mite (Tetranychus cinnabarinus), citrus red mite (Pa- 
nonychus citri) , etc.; and nematodes such as southern root-knot nematode (Meloidogyne incognita) , etc. 

20 The compounds constituting the biocidal composition of the present Invention can be formulated into a 
variety of fonns. such as emulsifiable concentrates, dusts, wettable powders, aqueous solutions, granules, 
suspension concentrates, etc., togetfier witti various adjuvants, as in conventional agricultural preparations. 
The imidazole compound of formula (I) and tiie other specific compound may be nifcxed and formulated, or 
each ctf the'oBnpwrids may loe separately fomSlfied an^ together. Upon use, the preparation 

25 may be used as such or as diluted with an appropriate diluent, e.g., water, to a predetennined concentra- 
tion. 

Examples of the adjuvants which can be used include carriers, emulsifying agents, suspending agents, 
dispersing agents, spreaders, penetrating agents, wetting agents, thickeners, stabilizers, etc. These ad- 
juvants can be added appropriately according to necessity. 

00 The canlers are classified Into solid carriers and liquid earners. The solid caniers include animal and 
vegetable powders, e,g,. starch, sugar, cellulose powders, cyclodextrin, activated charcoal, soybean pow- 
ders, wheat powders, chaff powders, wood powders, fish powders, powdery milk, etc. and mineral powders, 
e.g.. talc, kaolin, bentonlte. bentonite-alkylamlne complexes, calcium carbonate, calcium sulfate, sodium 
bicarbonate, zeolite, diatomaceous earth, white carbon, clay, alumina, silica, sulfur powders, etc. The lk|uld 

35 caniers include water, animal and vegetable oils, e.g., soybean oil. cotton seed oil. etc.. alcohols, e.g., etinyl 
alcohol, etiiylene glycol, etc., ketones, e.g.. acetone, metiiyl ethyl ketone, etc.. ettiers. e.g., dioxane, 
tetrahydrofuran; etc., aliphatic hydrocarbons, e.g., kerosene, lamp oil. liquid paraffin, etc.. aromatic hydrocar- 
bons, e.g., xylene, trimetiiylbenzene, tetrametfiylbenzene, cyclohexane. solvent naphtha, etc.. halogenated 
hydrocarbons, e.g., chloroform, chtorobenzene. etc., acid amides. e.g., dimethylformamide, etc., esters, e.g., 

40 ethyl acetate, fatty acid glycerine esters, etc., nitrites. e.g., acetonitrile. etc., sulfur-containing compounds. 
e.g.. dimethyl sulfoxide, etc., N-methylpyrrolidone, and so on. 

A suitable mixing ratio of tiie imidazole compound of formula (I) and other specific compound usually 
ranges from 1:300 to 300:1. preferably from 1:100 to 100:1, and more preferably from 1:50 to 5:1, by 
weight 

46 The concentration of tiie bioddal composition of ttie present invention is hard to specify as It varies 
depending on the crop to which the composition is applied, the method of application, tiie preparation form, 
the dose to be applied, and tiie like. Generally speakinjsi, the concentrations of tiie imidazole compound of 
formula (I) and the specific compound to be combined are from 1 to 1,000 ppm and from 1 to 5,000 ppm, 
respectively, in the case of foliar treatment and ttiose in tiie case of soil treatment are from 10 to 10.000 

50 g/ha and frorh 10 to 50,000 g/ha, respectively. 

Examples of testing of tiie bioddal compositions according to tiie present Invention as agricultural and 
horticultural fungiddes are hereinafter given for Illustrative purposes only but not for limitation. 



TEST EXAMPLE 1 
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Test on preventive effect against tomato late blight 

Tomato (cultivars: Ponderosa) was cultivated In a polyethylene pot having a diameter of 7.5 cm. When 
tomato reached the four-leaf stage, 10 ml of a solution obtained from each of test compounds adjusted to a 

5 predetermined concentration was sprayed over tomato using a spray gun. After Iceeping the pots in a 
constant temperature chamber of 22 to. 24* C over one day and one night, a zoosporangium suspension of 
fungi of late blight (Phytophthora infestans) was inoculated by spraying. Rve days after the inoculation, an 
area of lesion on the leaves was investigated, and an index of control was determined according to the 
following standard. The results obtained are shown In Tables 2-1 through 2-6. 

10 The controiling effect was determined by visually observing a degree of disease of a test plant and 
expressed by the following 5 grades of the index of control. 





[Index of 


[Degree of Disease] 


1$ 


Control] 




5: 


No lesion is noted at all. 




4: 


Area of lesions is less than 10% as compared to the non-treated plot 




3: 


Area of lesions is less than 40% as compared to the non-treated plot. 




2: 


Area of lesions is less than 70% as compared to the non-treated plot. 


20 


1: 


Area of lesions Is 70% or more as compared to the non-treated plot. 



TABLE 2-1 

Compound No. Concentration Index of Control 

A-6b* 0.5 3 

30 0.125 1 

B-3 31 2 

8 2 

35 A-6b + B-3 0.5 + 31 4 

0.5 +8 4 

0.125 +31 3 

0.125 +8 4 

« . C-1 31 1 

8 1 

A-6b + C-1 0.5+31 5 

0.5+8 5 

• 0.125 + 31 2 

0.125 +8 2 



50 



55 
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TABLE 2-2 

Compound No. Concentration Index of Control 

(ppm) 

A-6b 0.5 5 

0.125 3 

D-3 31 3 

8 1 

A-6b + D-3 0.5+31 5 

0.5+8 4 

0.125 +31 5 

0.125 +8 3 

E-2 31 2 

8 1 

A-6b + E-2 0.5 +31 5 

0.5+8 5 

0.125 + 31 5 

0.125 + 8' 3 



TABLE 2-3 

Compound No. Concentration Index of Control 

(ppm) 

A-lb 8 5 

2 1 

0.5 1 

P-1 31 2 

8 1 

A-lb + P-1 8+31 5 

8 + 8 5 

2+31 5 . 

2 + 8 3 

0.5 +31 1 

0.5+8 1 



25 



Compound No» 
A-lb 

G-1 

A-lb + G-1 

Compound No. 

A-lb 
D-3 

A-lb + D-3 

Compound No. 

A-lb 

H-1 

A-lb + H-1 
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TABLE 2-4 

Concentration Index of Control 
(ppm) 

•8 5 

2 3 

0.5 2 

8 3 

2 . 1 

8 + 8 5 

8 + 2 5 

2 + 8 5 

2 + 2 4 

0.5+8 5 

0.5+2 3 



-TABLE 2-5 

Concentration Index of Control 
(ppm) 

0.5 4 

0.125 1 

31 1 

8 1 

0.5 +31 5 

0.5 + 8 • 5 

0.125 + 31 4 

0.125 +8 4 



TABLE 2-6 

Concentration Index of Control 
(ppm) 

•0.5 4 

0.125 3 

8 3 

2 3 

0.5+8 5 

0.5+2 5 

0.125 +8 3 

0.125 +2 4 
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TEST EXAMPLE 2 



5 Test on preventive effect against tomato lat blight 

A test similar to Test Example 1 was carried out. The degree of disease was visually observed to 
determine the index of control according to the following standard for evaluation. The results obtained are 
shown in Tables 3-1 through 3-3. 

10 



Standard for Evaluation: 


[Index of 


[Degree of Disease] 


Control] 




7 


No lesion is ot)served at all. 


6 


Area or length of lesions is less than 5% of that of the non-treated plot. 


5 


Area or length of lesions is from 5 to less than 10% of that of the non-treated plot. 


4 


Area or length of lesions is from 10 to less than 25% of that of the non-treated plot 


3 


Area or length of lesions is from*25 to less than 40% of that of the non-treated plot. 


2 


Area or length of lesions is from 40 to less than 70% of that of the non-treated plot 


1 


Area or length of lesions is 70% or more of that of the non-treated plot 



28 TABLE 3-1 

Compound No. Concentration Index of Control 







(ppm) 








30 


A-lb- 


0.125 






4 




A-12b 


0.125 






2 




I-l 


2 






2 


3S 




0.5 






1 




A-lb + I-l 


0.125 


+ 


2 


5 






0.125 


+ 


0.5 


7 


40 


A-12b + I-l 


0.125 


+ 


2 


7 






0.125 


+ 


0.5 


6 



46 



50 



55 
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TABLE 3-2 



Compound No. 

A-lb 
1-2 
H-1 
Q-1 

A-lb + 1-2 
A-lb + H-1 
A-lb + Q-1 



Concentration 
(ppm) 



Index of Control 



0.5 






A 
H 


31 






5 


31 






4 


8 






1 


0.5 


+ 


31 


7 


0.5 


+ 


31 


7 


O.S 


+ 


8 


7 



Compound Mo. 

A-12b 

K-1 

1-2 

A-12b + K-1 
A-12b + 1-2 



TABLE 3-3 

Concentration 
(ppm) 

0*5 

500 

8 
2 

0.5 + 500 

0.5 + 8 
0.5 + 2 



Index of Control 
4 

2 . 

3 
1 



7 
7 



TEST EXAMPLE 3 



Test of curative effect on tomato late bfight 

Tomato (cultfvars: Ponderosa) was cultivated in a polyethylene pot having a diameter of 7.5 cm. When 
tomato reached the four-leaf stage, a zoosporangium suspension of fungi of late bflght (Phytophthora 
infestans) was inoculated by spraying. Six hours later. 10 ml of a solution of each of test compounds at a 
predetermined concentration was sprayed onto the tomato plant using a spray gun. After keeping the pots 
In a constant temperature chamber of 22 to 24* C for 5 days, an area of lesions was examined to obtain the 
Index of control according to the standard f Test Bcample 2. Th results obtained are shown in Tables 4-1 
through 4-3. 
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TABLE 4-1 



Compound No. 

A-lb 
I-l 

A-lb + I-l 



Concentration 
(ppm) 

500 
125 

8 
2 

500 -I- 8 
500 + 2 
125 + 8 
125 + 2 



Index of Control 



4 
4 

3 
1 

7 
7 
7 
5 



Compound No. 

A-lb 

1-2 
H-1 
Q-1 

A-lb + 1-2 
A-lb + H-1 
A-lb + Q-1 



TABLE 4-2 

Concentration 
(ppm) 

•500 
125 

31 



8 

500 + 31 
125 + 31 

500 + 8 
125 + 8 

500 + 8 



Index of Control 

3 
1 

4 

3 

4 ' 

6 
6 

5 
6 

6 
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TABLE 4-3 



Compound No. Concentration Index of Control 





A-12b 


8 






2 






2 








10 


1-2 


31 






2 




H— 1 








e 






8 






1 


J5 


Q-1 


31 






2 




A-12b + 1-2 


8 


+ 


31 


6 






2 


+ 


31 


5 


20 


A-12b + H-1 


8 


+ 


31 


7 






8 


+ 


8 


4 




A-12b + Q-1 


8 


+ 


31 


6 




2 


+ 


31 


6 



25 



TEST EXAMPLE 4 

30 

Test of curative effect on cucumber downy mildew 

35 ■ Cucumber (cuKivars: Suyo) was cultivated in a polyetfiylene pot having a diameter of 7.5 cm. When 
cucumber reached the two-leaf stage, a spore suspension of fungi of downy mildew (Pseudoperonospora 
cubensis) was inoculated by spraying. Twenty-four hours after the Inoculation, 10 mi of a solution of each of 
test compounds adjusted to a predetermined concentration was sprayed over cucumber using a spray gun. 
After keeping the pots In a constant temperature chamber of 22 to 24* C for 6 days, an area of lesion on 

40 the first leaf was visually observed to detenmine the Index of control according to the standard of Test 
Example 2. The results obtained are shown in Tables 5-1 through 5-3. 



50 
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TABLE 5-3. 



Compound No. 

A-lb 

A-12b 

I-l 

A-lb + I-l 
A-12b + I-l 



Concentration 
(ppm) 

• 0.5 
0.125 

0.5 
0.125 

8 
2 

0.5 + 8 
0.5 + 2 
0.125 -t- 8 
0.125 -t- 2 

0.5 + 8 
0.5 + 2 
0.125 -i- 8 
0.125 + 2 



Index of Control 



3 
1 

3 
1 

3 
1 

6 
4 
4 
1 

5 
4 
4 

1 



Compound Mo. 

A-lb 
M-1 

A-lb + M-1 
A-lb + Q-1 



TABLE 5-2 

Concentration 
(ppm) 

0.5 
0.125 

125 

31 
8 

0.5 + 125 
0.125 + 125 

0.5 + 31 
0.5 + 8 



Index of Control 



1 
1 



5 
2 

5 
3 

7 
4 



31 
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TABLE 5-3 

Compound No» Concentration Index of Control 

(ppm) 

A-12b 0.5 3 

M-1 500 1 

125 1 

1-2 8 2 

2 1 

H-1 8 3 

2 1 

Q-1 31 3 

8 2 

A-12b + M-1 0.5 + 500 6 

0.5 + 125 6 

A-12b + 1-2 0.5+8 5 

25 0.5 + 2 5 

A-12b + H-1 0.5 + 8 6 

0.5+2 6 

30 A-12b + Q-1 0.5 + 31 6 

0.5+8 6 



J5 



20 



35 



TEST EXAMPLE 5 



40 Test on preventive effect against cucumber gray mold 

Cucumber (cultivars: Soyo) was cultivated In a polyethylene pot having a diameter of 7.5 cm. When 
cucumber reached the two-leaf stage. 10 ml of a solution obtained from each of test compounds adjusted to 
a predetermined concentration was sprayed over cucumber using a spray gun. After keeping the pots in a 
45 constant temperature chamber of 22 to 24* C over one day and one night, a mycelial disc having a 
diameter of 5 mm of fungi of gray mold (BotryMs dnerea) was Inoculated on the first leaf. Three days after 
the inoculation, a length of lesion was investigated, and an index of control was determined according to the 
standard of Test Example 2. The results shown in Table 6 were obtained. 

50 



55 
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TABLE 6 

Compound No. Concentration Index of Control 

(ppm) 

5 

A-lb 500 1 

125 1 

J-1 8 2 

10 2 1 

0-1 31 3 

A-lb + J-1 500+8 6 

»5 500 + 2 4 

A-lb + 0-1 500 +31 5 

125 +31 5 

20 



TEST EXAMPLE 6 



Test on preventive effect against rice sheath blight 

Rice plant (cuWvars: Chulcyo Asahi) was cultivated in a polyethylene pot having a diameter of 7^ cm. 

30 When rice plant reached the five-leaf stage. 20 ml of a solution obtained from each of test compounds 
adjusted to a predetermined concentration was sprayed over rice plant using a spray gun. After Iceeping the 
pots in a constant temperature chamber of 22 to 24' C over one day and one night, rice straw in which 
fungi of sheath blight (Rhizoctonia solani had been previously incubated was set between leaf ^sheath 
portions to inoculate. After keeping the pots in an inoculation room having a temperature of 28* C and 

35 humidity of 100% for 5 days, a length of lesion was investigated, and an index of control was determined 
according to the standard of Test Example 2. The results shown in Table 7 were obtained. 



TABLE 7 



40 Compound No. Concentration Index of Control 

(ppm) 

A-lb 500 1 

125 1 

45 

. A-12b 500 1 

125 1 

P-1 .31 4 

so 

A-lb + P-1 500 +31 7 

125 +31 7 

A-12b + P-1 500+31 7 

66 125 + 31 7 
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TEST EXAMPLE 7 - 



5 Antimicrobial test (phytopathogenlc fungi) 

Mycelial disc (agar punching) of preincubated Pytfiium aphanldenmatum was transplanted on potato- 
dextrose agar medium (PDA medium) contairHng 100 ppm of streptomycin and a predetermined concentra- 
tion of each of test compounds. After Incubation at 22* C for 48 hours, a diameter of mycelium was 
10 measured. Inhibition of hyphal growth (%) was determined by the following equation. The results shown in 
Table 8 were obtained. 

inhibition of hyphal growth {%)= 

Diameter of mycelium in treated plot 
Diameter of mycelium in non- treated plot 



20 

TABLE 8 



25 


Compound No. 


Concentration 
(ppm) 


Inhibition of 
HvDhal Growth 
(%) 




A-lb 


1 

0.1 


91 
85 


30 


A-12b 


1 

0.1 


85 
88 




L-1 


100 


54 


3S 


A-lb + L-1 


1 + 100 
0.1 + 100 


100 
100 




A-12b + L-1 


1 + 100 
0.1 * 100 


100 
100 



40 



Formulation Examples of the tHOcidal composition according to the present invention are described 
below, but the present invention Is not deemed to be limited thereto. 

45 

FORIVIUI-ATION EXAMPLE 1 



Compound No. A-1b 


5 parts by weight 


Compound No. D-3 


45" 


Kaolin 


40- 


Calcium lignin sulfonate 


7" 


Olalkylsulfosucclnate 


3" 



The above components are uniformly mixed to preparis a wettable powd r. 
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FORMULATION EXAMPLE 2 



A w ttable powder can be prepar d In the same manner as in Fomaulation Example, 1 » except for 
replacing Compound No. A-lb with 25 parts by weight of Compound No. A-12b and replacing Compound 
No. D-3 with 25 parts by weight of Compound No. 1-1 . 



FORMULATION EXAMPLE 3 



A wettable powder can be prepared In the same manner as In Formulation Example 1, except for 
replacing Compound No. D-3 with Compound No. K-1. 

FORMULATION EXAMPLE 4 



Compound No. A-lb 


5 parts by weight 


Compound No. G-1 


15" 


Calcium carbonate 


20" 


Kaolin 


52" 


Calcium lignin sulfonate 


4" 


Polyoxyethylene alkylaryl ether 


4" 



The above components are uniformly mixed to prepare a wettable powder. 



FORMUUTION EXAMPLE 5 



A wettable powder can be prepared in the same manner as in Formulation Example 4, except for 
35 replacing Compound No. G-1 with Compound No. F-1. 



FORMULATION EXAMPLE 6 ^ 

40 

A wettable powder can be prepared in the same manner as In Formulation Example 4, except for 
replacing Compound No. Q-1 with Compound No. 0-1. 

45 FORMULATION EXAMPLE 7 



Compound No, A-Bb 


5 parts by weight 


Compound No. B-3 


5" 


Diatomaceous earth 


84" 


Dialkylsulfosucclnate 


2" 


Polyoxyethylene aJkylphenyl ether sulfate 


4" 



55 

The above compon nts ar unifomily mixed to prepare a wettable powd r. 
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FORMULATION EXAMPLE 8 



A wettable powder can be prepared in the same manner as in Formulation Example 7, except for 
5 replacing Compound No. B-3 with Compound No. M-1. 



10 



FORMULATION EXAMPLE 9 



15 



Kaolin 


78 parts by weight 


Sodium i9-naphthatenesuifonateformaldehyde condensate 


2" 


Polyoxyethylene ailcylaryl sulfate 


5- 


Hydrated amorphous silicon dioxide 


15" 



A mixture consisting of the atx)ve components is mixed with Compound No. A-lb and Compound No. I- 
1 at a weight mixing ratio of 8:1:1 to prepare a wettable powder. 

20 

EOBMULATION.EXAMRLE 10 



25 A wettable powder can be prepared in the same manner as in Formulation Example 9, except for 
replacing Compound No. 1-1 with Compound No. 1-7. 



FORMULATION EXAMPLE 11 



30 








Compound No. A-12b 


0.25 parts by weight 


35 


Compound No. 1-1 


0.25" 




Calcium carbonate 


99.0" 




Lower alcohol phosphate 


0.5" 



The above components are uniformly mixed to prepare a dust 



FORMULATION EXAMPLE 12 



50 



55 



Compound No. A-6b 


2.5 parts by weight 


Compound No. H-1 


2.5" 


Xylene 


75" 


Polyoxyethylene ailcylaryl ether 


20" 



The above components are mixed and dissolved to prepare an emulslfiable concentrate. 

FORMULATION EXAMPLE 13 
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Compound No. A-lb 


0.5 parts by weight 


Compound No. M 


0.5 " 


Bentonite 


20" 


Kaolin 


74- 


Sodium lignin sulfonate 


5" 



To the above components is added an adequate amount of water for granulation, and tlie mixture is 
mixed and granulated to prepare granules. 

w 

FORMULATION EXAMPLE 14 



Compound No. A-lb 


2.5 parts 




by weigiit 


Compound No. D-3 


22.5" 


Kerosene 


63" 


A mixture of polyoxyethylene phenylphenol 


12" 


derivative and polyoxyetiiylene sorbltan 




allcylate 





The above components are mixed and finely pulverized to prepare a suspension concentrate. 



FORMULATION EXAMPLE 15 

A suspension concentrate can be prepared in the same manner as in Fonmulation Example 14. except 
for replacing Compound No. D-3 with Compound No. E-2. 

While the invention has been described in detail and with reference to specific embodiments thereof, it 
wiil be apparent to one sidlled in the art that various changes and modifications can be made therein wittiout 
departing from the spirit and scope thereof. 

Claims 

1. A biocldal composition containing, as active ingredients, at least one imidazole compound repre- 
sented by formula (1): 



46 




S02N(CH3}2 



wherein R^ represents a phenyl group, a halogen-substituted phenyl group, an all<yl group, or a halogen- 
substituted alkyi group; and represents a halogen atom, 

and at least one compound selected from the group consisting of azole compounds, quinoxallne com- 
pounds, dithlocarbamale comp unds. rganic chlorine compounds, benzimidazole compounds, 
pyridinamine compounds, cyanoacetamide compounds, plienylamide compounds, sulfonic acid compounds, 
copper compounds, Isoxazole compounds, organophosphorus compounds, N-halogenothioalkyI compounds. 
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dicarboximide compounds, benzanilide compounds, benzamide compounds, ptperazine compounds, pyr- 
idine compounds, pyrimidine compounds, piperidine compounds, morphollne compounds, organotin com- 
pounds, urea compounds, cinnamic acid compounds, carbamate compounds, pyrethroid compounds, 
benzoylurea compounds, thiazolidine compounds, thiadiazlne compounds, nereistoxin derivatives, 
pyridazinone compounds, and spores of Bacillus thurlngiensls and crystalline toxin produced thereby. 

2. A biocidal composition as claimed in Claim 1. wiierein tiie imidazole compound is represented by 
formula (i ): 




S02N(CH3)2 

wherein R^' represents a phenyl group or a halogen-substituted alkyl group: and R^' represents a chlorine 
atom. 

3. A biocidal composition as claimed in Claim 1. wherein the compound which is used in admixture with 
the imidazole compounds represented by formula (I) is at least one compound selected from the group 
consisting, of azole compounds, quinaxaline compounds,' dithiccarbamate compounds, organic chlorine 
compounds, benzimidazole compounds, pyridinamine compounds, cyanoacetamide compounds, 
phenyiamide compounds, suHenic add compounds, copper compounds, isoxazole compounds, or- 
ganophosphorus compounds, dicarbonmide compounds, benzanilide compounds, and benzamide com- 
pounds. 

4. Use of a biocidal composition as claimed in any of Claims 1-3 as agricultural fungicide* 

5. Use according to Claim 4 for controlling diseases of crop plants. 

6. Use according to Claim 4 for controlling soil diseases. 

7. Use of a bioddaJ composition as claimed in any of Claims 1-3 for controlling agriculturally and 
horticulturally hanmful insects. 

Claims for the following Contracting States ES and Q 

1. Process for preparing a bioddal composition containing, as active ingredients, at least one imidazole 
compound represented by formula (I): 



Rl 




S02N{CH3)2 



wherein R^ represents a phenyl group, a halogen-substituted phenyl group, an alkyl group, or a halogen- 
substituted alkyl group; and R^ represents a halogen atom, 

and at least one compound selected from the group consisting of azole compounds, quinoxaline com- 
pounds, dithlocarbamate compounds, organic chbrine compounds, benzimidazole compounds, 
pyridinamine compounds, cyanoacetamide compounds, phenyiamide comfsounds, sulfonic add compounds, 
copper compounds, isoxazole compounds, organophosphorus compounds. N-halogenothloalkyl compounds, 
dicart>oximide compounds, benzanilide compounds, benzamide compounds, piperazine compounds, pyr- 
idine compounds, pyrimidine compounds, piperidine compounds, morphollne compounds, organotin com- 
pounds, urea compounds, dnnamic add compounds, carbamate compounds, pyrethrdd compounds, 
benzoylurea compounds, thiazolidine compounds, thiadiazlne compounds, nereistoxin derivatives. 
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pyridazinone compounds, and spores of Bacillus thuringiensis and crystalline toxin produced thereby, 
whereby a compound of the following formula (II): 



10 



H R2 



(II) 



IS 



wherein and are as defined above, is reacted with Y-S02N(CH3)2. wherein Y represents a chlorine 
atom, a fluorine atom, a bromine.atom or an iodine atom, to produce, a compound of the formula (I). 
2. A process as claimed in claim 1, wherein the Imidazole compound is represented by formula (I ): 



20 



25 




R2' 
S02M(CH3)2 



wherein R^' represents a phenyl group or a halogen-substituted alky I group; and R^ represents a chlorine 
atom. 

3. A process as claimed in Claim 1. wherein the compound which is used in admixture with the 
imidazole compounds represented by formula (I) is at least one compound selected from the group 
consisting of azole compounds, quinoxaline compounds, dithiocarbamate compounds, organic chlorine 
compounds, benzimidazole compounds, pyrldinamlne compounds, cyanoacetamide compounds, 
phenylamide compounds, sulfonic add compounds, copper compounds, isoxazole compounds, or- 
ganophosphorus compounds, dicarboximide compounds, benzanilide compounds, and benzamlde com- 
pounds. 

4. A bioddal composition containing, as active . Ingredients, at least one Imidazole compound repre- 
sented by fonnula (I): 




S02N(CH3)2 



wherein R^ represents a phenyl group, a halogen-substituted phenyl group, an alkyl group, or a halogen- 

50 substituted alkyl group; and R^ represents a hak)gen atom, 

and at least one compound selected from the group consisting of azole compounds, quinoxaline com- 
pounds, dithiocarbamate compounds, organic chlorine compounds, benzimidazole compounds, 
pyridinamine compounds, cyanoacetamide compounds, phenylamide compounds, sulfonic acid compounds, 
copper compounds, isoxazole compounds, organophosphorus compounds, N-halogenothioalkyI compounds. 

55 dlcarit)Oxfmide compounds, b nzanilide compounds, benzamide compounds, piperazihe compounds, pyr- 
idine compounds, pyrimidine compounds, piperidin compounds. morphoKne compounds, organotin com- 
pounds, urea compounds, cinnamic acid compounds, carbamate compounds, pyrethroid compounds, 
benzoylur a compounds, thiazolidine compounds, thiadiazin compounds, nereistoxin derivatives. 
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pyridazinone compounds, and spores of Bacillus thurlngiensis and crystalline toxin produced thereby. 

5. A biocidal composition as claimed in Claim 4, wherein the imidazole compound is represented by 
fomiuia (I ): 




R2' 



10 

S02N{CH3)2 



15 



25 



wherein R' represents a phenyl group or a halogen-substituted alkyi group: and R? represents a chlorine 

atom. 

6. A biocidal composition as claimed in claim 4. wherein the compound which is used in admixture with 
the imidazole compounds represented by formula (I) is at least one compound selected from the group 
consisting of azoie compounds, quinoxaline compounds, dithiocarbamate compounds, organic chlorine 
compounds, benzimtdazole compounds, pyridinamine compounds, cyanoacetamlde compounds. 

^ phenyiamide compounds, sulfonic acid compounds, copper compounds, isoxazole compounds, or- 
ganophosphorus compounds, dicarboximide compounds, benzanilide compounds, and benzamide com- 
pounds. 

7. Use of a biocidal composition as claimed in any of Claims 4-6 as agricultural fungicide. 

8. Use according to Claim 7 for controlling diseases of crop plants. 

9. Use according to Claim 7 for controlling soil diseases. 

10. Use of a biocidal composition as claimed in any of Claims 4-6 for controlling agriculturally and 
horticuiturally harmful insects. 

30 
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